Km(l) negative individuals. The Km-associated differences in H. influenzae type b and N. meningitidis group C antibody concentrations were confined to kappa light chain-containing antibody (P = 0.029 and 0.003, respectively). Similarly, the Km(l) positives had slightly lower kappa chain-containing Ig than the Km(l) negatives (P = 0.079).
Introduction
Haemophilus influenzae type b (Hib),' pneumococci, and meningococci remain the major causes ofserious bacterial infections in young children. Antibodies to the polysaccharide capsules of these pathogens have been shown to be important in protection against infection (1) (2) (3) (4) . The response to polysaccharide antigens is thought to be predominantly the IgG2 subclass, and we have previously demonstrated that the human antibody response to bacterial polysaccharide antigens is correlated with the individual's total IgG2 subclass concentration (5) . In addition, several lines ofevidence suggest that genetic factors influence the human antibody response to these antigens and susceptibility to infection by these pathogens (6) (7) (8) (9) (10) . constant regions of heavy or light chains of immunoglobulins. We have recently reported that the allotype of IgG-2 heavy chains, G2m(n), is correlated with the human IgG antibody response and susceptibility to polysaccharide encapsulated bacteria in Caucasians (11) . Here we examine the relationship of Km allotypes, antigenic markers on kappa light chains, to the light chain distribution of the antibody response.
Human kappa light chain allotypes are designated Km( 1), Km (2) , and Km(3). Km(2) is almost always found in association with Km(l). Usually Km(l) and Km (3) and concurrently with 0.5 cm3 Hib vaccine (lot 764-CF320; Merck, Sharp and Dohme) and 0.5 cm3 bivalent meningococcal vaccine (Menomune A/C; Connaught Laboratories, Swiftwater, PA), which were combined in the same syringe. Serum for immunoglobulin allotyping, immunoglobulin concentrations, and polysaccharide antibodies was obtained before and 4 wk after immunization and stored at -20°C until assay.
IgG, IgM, and IgA antibody to the capsular polysaccharides of Hib and meningococcus group C were quantitated by enzyme-linked immunosorbent assay (ELISA) using the respective antigens coupled to tyramine with cyanogen bromide as previously described (1 1 
Statistical methods
Data organization and analysis were performed on the PROPHET system, a national computer system sponsored by the Chemical/Biological Information Handling Program of the National Institutes of Health. All antibody concentrations were converted to logarithms to normalize their distributions before calculating means (19) . The two-tailed t test was used to compare means. Correlations and multiple linear regression analyses were performed with the logarithms ofthe antibody concentrations.
Results

Light chain composition
The concentrations of antibody containing kappa or lambda light chains were determined in the 129 Caucasian adults after immunization with polysaccharide antigens. The geometric mean ratio of kappa light chains to lambda light chains in total immunoglobulin was 1.9. This kappa predominance in total immunoglobulin has also been noted by other methods (20) . However, the kappa/lambda ratio for specific anti-polysaccharide antibody differed (Table I) .
The geometric mean kappa/lambda ratio of antibody to the capsular polysaccharide of Hib and N. meningitidis group C were increased at 2.8 and 4.9, respectively. In contrast, the kappa/ lambda ratio of S. pneumoniae type 3 was lower at 0.50.
Km(J) allotype and heavy chain specific response
The frequency of the Km(l) allotype was 11% (14:129) in our study population, which is similar to other Caucasian populations studied (21). 2 individuals were homozygous for Km( 1) and 12 were heterozygous. We first examined the total and heavy chain specific response to the three polysaccharide antigens in the 129 patients.
The 14 Km(l)-positive individuals had lower total concentrations of antibody to Hib and N. meningitidis group C polysaccharide than the 115 Km(l) negatives (Table II) . We then analysis to examine the independent nature of the Km( 1) and G2m(n) associations (Table IV) . The significant correlations of Km ( 1) with decreased antibody to Hib of the IgG (P = 0.006) Our study did not examine the mechanism of the Km(l)-associated influence on anti-polysaccharide antibody production. However, our findings indicate that the Km(l)-associated regulatory influence is confined to kappa chains and is probably not restricted to polysaccharide antigens. The Km(l) allotype correlation reached significance only for the antigens that elicited a predominant kappa response, Hib and N. meningitidis group C. Other antigens (nonpolysaccharides) that elicit predominantly kappa antibody may have a similar association between response and Km(l) allotype. Specific mechanisms that could be responsible include decreased production or secretion of kappa chain containing antibody at the B cell level for Km(l) individuals. Alternatively, allotype-or idiotype-mediated regulation ofT cell interactions with B cells displaying kappa antibody could be involved. This would result in a light chain-restricted yet not class restricted association as was observed in this study. In animals, T helper cells with specificity for allotypes, idiotypes, and isotypes have all been demonstrated (24) (25) (26) . In mice, the allotype regulation ofthe antibody response to sheep erythrocytes has been demonstrated to be mediated through T cell help (27) .
Allotype-associated regulatory influences on anti-polysaccharide antibody production may play an important role in determining disease susceptibility as well as the protective efficacy of new bacterial vaccines. Of relevance, in this regard, is the observation that young children have lower kappa/lambda ratios than adults (20) . Thus, an allotype-associated impairment in the kappa antibody response may be of particular significance for this age group and for antigens that elicit predominantly kappa antibody such as Hib. The effect of age on light chain specific response, functional comparisons of kappa and lambda antipolysaccharide antibody, and the mechanisms of Km(l) allotype-associated regulatory influence need to be examined further.
